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NOTE:   This  publication  is  a  service  document.   The  advice  and 

direction  offered  is  suggestive  except  where  it  duplicates 
or  paraphrases  the  contents  of  the  Program  of  Studies.   In 
these  instances,  the  content  is  in  the  same  distinctive 
manner  as  this  notice  so  that  the  reader  may  readily  identify 
all  prescriptive  statements  or  segments  of  the  document. 
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PROGRAM  RATIONALE 


The  ability  to  quantify  information  and  to  perform  mathematical 
operations  is  an  important  component  of  public  education  and  one's 
ability  to  function  effectively  in  today's  society.   Mathematics 
plays  a  significant  role  in  developing  mathematical  skills  and 
understandings  needed  by  students  as  they  progress  through  their 
school  years  and  when  later,  as  adults,  they  prepare  themselves  to 
enter  the  career  field. 

Mathematics  as  a  formal  study  of  mathematical  concepts  and 
relationships  must  be  in  balance  with  applied  use  of  mathematics 
in  everyday  situations.   It  is  in  this  regard  that  the  develop- 
ment of  problem  solving  becomes  an  important  part  of  the  schooling 
process  as  students  learn  to  apply  mathematical  solutions  to  the 
diversity  of  problems  encountered  in  daily  living. 

Mathematics  programs  must  provide  a  strong  knowledge  base  and 
at  the  same  time  assist  in  the  development  of  mathematical  reasoning. 
Pedagogically,  the  program  should  be  based  on  a  solid  foundation 
of  concrete  experiences  in  the  early  school  years,  leading  to 
progressively  increasing  levels  of  cognitive  development.   Programs 
should  be  flexible  and  take  into  account  students'  individual 
abilities  and  rates  of  learning.   Topics  traditionally  covered  in 
the  past  may  become  less  important  as  new  demands  require  greater 
use  of  microelectronic  application  in  processing  information. 
Mathematics  as  a  part  of  the  basic  education  of  students  at  all 
levels  must  ensure  continuity  and  yet  be  responsive  to  emerging 
influences  that  are  characteristic  of  our  changing  times. 

It  is  toward  these  ends  that  the  high  school  mathematics 
program  has  been  developed  and  organized.   Three  program  streams 
(Mathematics  10-20-30 ; 13-23-33)  are  available  to  students  in 
recognition  of  the  need  to  provide  differentiated  programs  to 
accommodate  varying  mathematical  abilities  and  the  background 
required  for  specific  career  patterns.   Each  program  route  varies 
in  the  mathematics  subject  matter  presented,  the  instructional 
emphasis,  and  time  spent  on  concept  development. 

The  program  has  been  organized  in  a  "core-elective"  format 
with  mandatory  components  of  mathematical  subject  matter  prescribed 
for  all  students.   This  provides  a  measure  of  commonality  in  the 
instruction  and  mathematical  background  of  students  taking  a 
particular  program  route.   Flexibility  is  provided  in  the  elective 
component  which  allows  for  the  selection  of  topics  to  meet  student 
needs  or  as  a  means  of  addressing  emerging  applications  or  mathe- 
matics in  new  fields  of  human  endeavor. 


The  influence  of  microelectronic  technology  on  mathematics 
programming  is  only  beginning  to  be  felt.   The  integration  and 
use  of  calculators  and  computers  in  the  mathematics  program  is 
strongly  encouraged  in  the  program  and  in  the  instructional  process. 
A  number  of  elective  topics  and  suggestions  in  the  Comments  and 
Applications  section  of  this  guide  are  designed  to  facilitate 
their  use. 

The  senior  high  school  mathematics  program  has  also  recognized 
the  major  recommendations  of  the  National  Council  of  Teachers  of 
Mathematics.   These  recommendations  have  been  developed  to  serve 
as  "an  agenda  for  action"  for  mathematics  education  in  the  1980' s. 
The  emphases  placed  on  problem  solving,  integration  of  microelectronic 
technology,  applications,  and  the  flexibility  needed  within  a 
curriculum  are  incorporated  in  the  overall  design  and  content  of  the 
Alberta  program. 


PROGRAM  STRUCTURE 


Core  Elective  Format 

The  Mathematics  13-23-33  program  consists  of  core  and  elective 
components.   The  core  component  of  the  program  represents  the 
common  set  of  minimum  educational  objectives  prescribed  for  all 
students  taking  the  program.   The  elective  component  allows  for 
variety  and  flexibility  in  the  choice  of  topics  to  be  covered  within 
the  guidelines  outlined  on  page  7  of  this  document.   The  core  and 
elective  are  both  mandatory  requirements  of  the  senior  high  school 
mathematics  program. 

Common  Core  Content 

Topics  and  objectives  common  to  both  the  Mathematics  10-20-30 
and  13-23-33  programs  have  been  identified  as  content  basic  to  each 
of  the  program  streams  (see  chart,   page  10).   While  the  content 
statements  (objectives)  are  identical,  it  is  intended  that  the  time 
and  approach,  instructionally ,  would  vary  for  each  program.   Mathe- 
matics 10-20-30  should  emphasize  the  theoretical  development  of 
mathematics  concepts  and  relationships  through  deductive  reasoning. 
Mathematics  13-23-33  places  greater  emphasis  on  inductive,  experimental 
approaches  to  the  understanding  and  assimilation  of  mathematics  subject 
matter. 


Independent  Core  Content 


The  independent  core  component  serves  to  differentiate  between 
the  two  program  streams  by  identifying  specific  concepts  and  skills 
unique  to  each  program.   The  distinction  is  further  enhanced  by  way 
of  the  depth  to  which  concepts  are  covered  and  the  emphasis  placed 
on  abstract/theoretical  concept  development.   Independent  core  topics 
covered  at  lower  grade  levels  in  Mathematics  10--20--30  are  repeated, 
in  some  instances,  in  the  Mathematics  13-23-33  program  at  higher  grade 
levels.   Again,  the  approach  and  depth  should  vary  for  each  program 
stream. 

Electives 

Elective  topics  for  Mathematics  13-23-33  have  been  provided  for 
at  the  Grade  11  and  12  levels  only .   The  Grade  10  course  excludes  the 
elective  component  to  ensure  sufficient  time  for  developing  a  strong 
mathematics  foundation  for  sequent  courses.   For  further  information 
regarding  the  electives,  please  refer  to  page  7  of  this  guide. 


PROGRAM  EMPHASIS 


Problem  Solving 


A  major  emphasis  in  mathematics  education  has  traditionally  been 
placed  on  the  ability  of  students  to  solve  problems.   The  skills  attained 
through  experiences  that  are  mathematics  related  and  relevant  to  everyday 
situations  assume  greater  significance  and  importance  in  preparing  students 
to  function  in  a  changing  world.   Hence,  a  major  emphasis  of  the  senior 
high  school  mathematics  program  is  the  maintenance  and  further  development 
of  problem  solving  skills  developed  in  earlier  grades.   A  number  of 
applied  problem  situations  are  suggested  toward  the  achievement  of  this 
goal,  in  the  applications  column  of  the  Objectives  Statement  sections 
beginning  on  page  ]5  (Mathematics  13  Core),  page  29  (Mathematics  23  Core), 
and  page  51  (Mathematics  33  Core). 

Typically,  the  problems  presented  to  students  in  the  past  required 
nothing  more  than  a  repetition  of  operations  involving  a  series  of  computa-  ' 
tions  and,  in  many  cases,  number  transfer  in  stated  formulas.   The  solution] 
process  was  largely  mechanical  in  nature  once  the  steps  needed  to  arrive 
at  an  answer  were  known  (or  stated)  and  subsequently  practiced  by  the 
student.   Problems  necessitating  the  use  of  a  variety  of  problem-solving 
techniques  were  seldom  presented,  and  the  need  to  reach  "the  right  answer" 
was  stressed  as  the  most  important  outcome,  rather  than  the  development 
of  skills  and  processes  that  could  be  internalized  and  applied  to  more 
than  one  type  or  set  of  problems.   The  senior  high  school  mathematics 
program  recognizes  the  importance  of  obtaining  the  "right  answer"  but  also 
stresses  the  development  of  problem-solving  skills  which  can  be  applied 
to  almost  any  problem  situation.   Appendix  B  on  page  82  outlines  a  four- 
stage  model  as  a  means  of  initiating  and  developing  problem-solving 
skills . 


Applications 


Making  the  study  of  mathematics  both  meaningful  and  relevant  to 
students  is  regarded  as  an  important  function  of  mathematics  education 
at  all  levels.   The  senior  high  school  mathematics  program  has  made  a 
serious  attempt  to  do  so  by  suggesting  interesting  and  relevant  situations 
where  mathematical  concepts  and  skills  may  be  applied  to  real  life 
situations.   These  suggestions  appear  in  the  Comments  and  Applications 
columns  of  the  Objectives  Statement  sections  referred  to  in  paragraph 
one,  above.   Teachers  are  encouraged  to  draw  problems  from  a  variety  of 
contexts  as  concepts  are  developed  in  the  instructional  process. 


Applications,  like  problem  solving,  should  be  integrated  into 
the  overall  program  rather  than  be  dealt  with  as  an  independent  unit. 
Whenever  possible,  integration  and  coordination  with  other  subject 
areas  should  be  encouraged.   When  applications  require  extensive 
computations  or  data  storage,  the  use  of  a  calculator  and  microcomputer 
should  be  encouraged. 

Statistics 

For  a  number  of  years,  statistics  has  played  an  increasing  role  in 
public  information.   The  public  is  continually  presented  with  statistical 
information,  such  as  the  consumer  price  index,  baseball  averages,  weather 
forecasting,  election  polls  and  stock  market  indices,  in  addition  to 
those  being  used  extensively  in  research  and  industry. 

In  any  enterprise  where  large  amounts  of  data  need  to  be  handled 
and  processed,  and  where  predictions  are  to  be  made,  statistical  methods 
play  a  vital  role.   Statistical  techniques  are  also  used  in  designing 
telephone  exchanges;   optimally  setting  traffic  lights;   designing 
insurance  policies;   determining  the  reliability  of  a  particular  make 
and  model  of  car;   criminal  detection,  and  market  research,  to  mention 
only  a  few. 

The  introduction  of  statistics  is  intended  to  familiarize  the 
student  with  the  elementary  descriptive  measures  that  form  the  basis  of 
any  further  work  with  large  data  sets.   In  most  cases  the  data  should 
be  collected  by  the  students,  preferably  different  data  for  each  student. 
The  subsequent  analysis  then  becomes  more  meaningful  and  hopefully 
provides  not  only  statistical  insight,  but  some  new  knowledge  about  our 
surroundings.   In  order  to  understand  and  intelligently  discuss  much  of 
the  information  to  which  we  are  daily  subjected,  some  knowledge  of  the 
terminology  and  underlying  assumptions  of  statistics  is  necessary. 

Statistics  is  an  applied  science.   To  motivate  this  subject,  especially 
at  the  introductory  level,  one  should  concentrate  on  the  experimental 
approach.   This  strand  provides  the  opportunity  for  field  trips  to  collect 
data.   By  displaying  this  data  in  various  forms  via  graphs,  it  is  possible 
to  make  some  basic  inferences  about  the  data  source,  and  it  is  important 
to  make  some  inference  in  order  to  justify  collection  of  data.   It  is 
equally  important  to  ask  what  further  information  would  be  worth  knowing, 
and  to  discuss  how  students  might  set  about  discovering  it. 


PROGRAM  PLANNING 


The  topics  and  objectives  for  each  course  are  not  meant  to  be 
followed  in  any  particular  sequence  and  will  be  largely  influenced 
by  teacher  preference  and  the  order  of  presentation  in  the  prescribed 
and  recommended  learning  resources.   Teachers  are  encouraged  to 
develop  long  range  plans  and  to  consider  the  time  allocations 
suggested  for  each  topic. 
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THE  ELECTIVE  COMPONENT 


The  elective  component  is  a  mandatory  part  of  the  aenior  high 
school  program  at  the  Grade  11  and  12  levels.   The  elective  component 
primarily  offers  an  opportunity  for  students  to  spend  time  on 
interesting  and  useful  areas  of  mathematics  not  necessarily  contained 
in  the  core  and  independent  core  components . 

The  time  allotment  for  the  elective  component  should  be 
approximately  15  hours  at  the  grade  11  level  and  20  hours  at  the 
grade  12  level.   It  is  suggested  that  the  15  or  20  hours  of  electives 
be  determined  according  to  the  plans  of  the  individual  teacher. 


Structure  of  the  Elective 


The  elective  component  of  the  program  may  be: 

1)  a  content  area  not  prescribed  as  a  core  or  independent  core 
topic 

OR 

2)  a  locally  developed  unit  as  determined  by  the  teacher  or  school 
system 

OR 

3)  an  extension  of  the  subject  matter  in  any  of  the  core  or 
independent  core  topics  to  provide  students  with  enrichment. 


Guidelines 


Teachers  should  keep  the  following  guidelines  in  mind: 

1)  The  topics  are  open-ended  so  that  the  interests  and  abilities 
of  students  may  be  taken  into  account 

2)  Student  initiated  projects  may  be  considered  as  an  elective 

3)  A  teacher  should  make  use  of  any  appropriate  resources 

4)  Electives  should  be  included  in  the  course  throughout  the  year, 
wherever  appropriate.   These  should  not  necessarily  be  taught 
during  a  15  or  20  hour  block.   Where  more  than  one  elective  is 
included,  the  time  for  each  elective  does  not  necessarily  have 
to  be  the  same. 


5)  The  elective  component  of  the  program  should  be  included  in 
the  evaluation  of  the  students. 

6)  Prerequisite  core  material  may  be  required  before  some  electives 
are  attempted.  Particular  elective  topics  have  been  recommended 
for  the  different  courses.   (see  program  chart  page  10). 
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Suggested  Elective  Outlines 

The  elective  component  is  designed  to  be  an  interesting  and  motivational 
aspect  of  the  mathematics  program.   The  outlines  (on  pages  41  and  63)  for  electiv 
topics  are  intended  to  act  as  guidelines  for  individual  teachers.   Teachers 
may  wish  to  follow  the  suggested  outlines  or  incorporate  their  own  ideas 
for  the  elective  component.   The  prescribed  references  provide  useful 
material  for  many  of  the  elective  units. 

Topics  within  the  elective  component  of  the  course  should  be  utilized 
to  challenge  the  academically  talented  students.   Such  topics  as  Binomial 
Theorem  and  Topology,  for  example,  may  be  used  to  provide  a  challenge 
to  students  of  this  calibre.   Teachers  may  also  extend  core  topics  and         J 
concepts  to  a  higher  level  of  complexity  to  meet  the  needs  of  the  stronger     " 
academic  student. 


Suggested  Time  Allocations 


The  time  allocated  to  topics  in  the  elective  component  of  the  course 
may  vary  according  to  the  topic(s)  chosen  and  instructional  preferences  of 
the  teacher.   A  total  of  15  or  20  hours  may  be  devoted  to  cover  one  elective 
topic,  or  alternatively,  two  or  more  topics.   The  time  allotted  to  elective 
topic(s)  is  at  the  discretion  of  the  teacher. 

Example  1:   Linear  Programming  covering  all  15  hours. 
Probability  covering  all  20  hours. 

Example  2:   Linear  Programming  and  Inequalities  covering  15  hours. 
Matrices  and  Vectors  covering  20  hours. 

Example  3:   Absolute  Value/Inequalities /Complex  Numbers  covering 
15  hours. 
History  of  Math/Induction/Matrices  covering  20  hours. 
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Suggested  Time  Allocations  (continued) 


Mathematics  13 


TOPIC 


NUMBER   OF   HOURS 


Number  Systems 

12 

Equations  and  Graphing 

22 

Presentation  of  Data  and  Descriptive  Statistics 

12 

Variation 

10 

Exponents 

15 

Polynomials 

22 

Trigonometry 

12 

Geometry 

20 

TOTAL  HOURS 

125 

Mathematics  23 


TOPIC 


NUMBER  OF  HOURS 


Radicals 

Polynomials 

Co-ordinate  Geometry 

Presentation  of  Data  and  Descriptive  Statistics 

Systems  of  Equations 

Geometry 

Trigonometry 

Variation 

Electives 


TOTAL  HOURS 


12 
17 
18 
10 
16 
15 
15 
7 
15 


125 


Mathematics  33 


TOPIC 


NUMBER  OF  HOURS 


Relations  and  Functions 

Trigonometry 

Statistics 

Quadratic  Functions,  Equations 

Logarithms 

Electives 


13 
24 
21 
30 
15 
20 


TOTAL  HOURS 


125 
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LEARNING  RESOURCES 


Mathematics  13 

Prescribed  Reference :  y MATHEMATICS  FOR  A  MODERN  WORLD:   BOOK  2 

E.  G.  Carli,  J.  C.  Egsgard,  C.  Psica,  J.  J.  Del  Grande 
Toronto:   Gage  Educational  Publishing  Ltd.,  1975. 

Prescribed  Reference:  ^APPLIED  MATHEMATICS  FOR  TODAY:   INTRODUCTION 

D.  Dottori,  R.  McVean,  G.  Knill,  J.  Seymour 
Toronto:   McGraw-Hill  Ryerson  Ltd.,  1980. 


Mathematics  23 


Prescribed  Reference :>/  APPLIED  MATHEMATICS  FOR  TODAY:   INTERMEDIATE 

Book  1  Second  Edition 
D.  Dottori,  G.  Knill,  J.  Seymour 
McGraw-Hill  Ryerson  Ltd.,  1976. 

Recommended  Reference:  MATHEMATICS  FOR  A  MODERN  WORLD 

Book  3  Second  Edition 

A.  G.  Burns,  R.  G.  Pinkney ,  J.  J.  Del  Grande 
Gage  Publishing  Ltd.,  1976. 
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Mathematics  33 

Prescribed  Reference :/  APPLIED  MATHEMATICS  FOR  TODAY:   SENIOR 

Book  1  Second  Edition 

D.  Dottori,  G.  Knill,  J.  Seymour 

McGraw-Hill  Ryerson  Ltd.,  1977 

Recommended  Reference:  MATHEMATICS  FOR  A  MODERN  WORLD 

V 

Book  4 

E.  G.  Carli,  J.  C.  Egsgard,  C.  Psica,  J.  J.  Del  Grande 
Gage  Publishing  Ltd.,  1975. 


Learning  Resource  Approvals 

In  terms  of  provincial  policy,  learning  resources  are  those  print, 
nonprint  and  electronic  courseware  materials  used  by  teachers  or  students 
to  facilitate  teaching  and  learning. 

PRESCRIBED  LEARNING  RESOURCES  are  those  learning  resources  approved  by 
the  Minister  as  being  most  appropriate  for  meeting  the  majority  of  goals 
and  objectives  for  courses,  or  substantial  components  of  courses,  outlined 
in  provincial  Programs  of  Study. 

RECOMMENDED  LEARNING  RESOURCES  are  those  learning  resources  approved  by 
Alberta  Education  because  they  complement  Prescribed  Learning  Resources 
by  making  an  important  contribution  to  the  attainment  of  one  or  more  of 
the  major  goals  of  courses  outlined  in  the  provincial  Programs  of  Study. 

SUPPLEMENTARY  LEARNING  RESOURCES  are  those  additional  learning  resources 
identified  by  teachers,  school  boards  or  Alberta  Education  to  support 
courses  outlined  in  the  provincial  Programs  of  Study  by  reinforcing  or 
enriching  the  learning  experience. 
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GOALS  OF  THE  SENIOR  HIGH  SCHOOL 
MATHEMATICS  PROGRAM 


Although  the  different  courses  of  the  senior  high  school  mathematics 
program  have  different  specific  objectives,  the  goals  of  the  senior  high 
mathematics  program  are  set  forth  in  relation  to  three  main  expectations 
and  needs:   those  of  the  individual,  those  of  the  discipline  of  mathematics 
and  those  of  society  at  large.   They  are  listed  as  follows: 


Student  Development 


a)  To  develop  in  each  student  a  positive  attitude  towards  mathematics 

b)  To  develop  an  appreciation  of  the  contribution  of  mathematics  to  the 
progress  of  civilization. 

c)  To  develop  the  ability  to  utilize  mathematical  concepts,  skills  and 
processes . 

d)  To  develop  the  powers  of  logical  analysis  and  inquiry. 

e)  To  develop  an  ability  to  communicate  mathematical  ideas  clearly  and 
correctly  to  others. 


Discipline  of  Mathematics 


a)  To  provide  an  understanding  that  mathematics  is  a  language  using 
carefully  defined  terms  and  concise  symbolic  representations. 

b)  To  provide  an  understanding  of  the  concepts,  skills  and  processes  of 
mathematics . 

c)  To  provide  an  understanding  of  the  common  unifying  structure  in 
mathematics . 

d)  To  furnish  a  mode  of  reasoning  and  problem  solving  with  a  capability 

of  using  mathematics  and  mathematical  reasoning  in  practical  situations 

Societal  Needs 

a)  To  develop  a  mathematical  competence  in  students  in  order  to  function 
as  citizens  in  today's  society. 

b)  To  develop  an  appreciation  of  the  importance  and  relevance  of 
mathematics  as  part  of  the  cultural  heritage  that  assists  people  to 
utilize  relationships  that  influence  their  environment. 

c)  To  develop  an  appreciation  of  the  role  of  mathematics  in  man's 
total  environment. 
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ELECTIVES 
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ydlberia 


METRICATION  POLICY 


EDUCATION 


METRICATION  POLICY 

It  is  the  policy  of  Alberta  Education  that: 

1 .  SI  units  become  the  principal  system  of  measure- 
ment in  the  curriculum  of  the  schools  in  the 
province; 

2.  the  change  to  the  use  of  SI  units  in  schools  be  such 
that  the  instructional  programs  are  predominantly 
metric  by  June,  1  978; 

3.  changes  in  the  curriculum  of  individual  schools 
proceed  in  concert  with  corresponding  changes  in 
industry  and  commerce; 

4.  selected  consultative  and  in-service  resources  be 
made  available  to  teachers  for  professional  prepa- 
ration in  the  integration  of  SI  units  in  their  instruc- 
tional programs; 

5.  conversion  of  the  schools  to  the  metric  system  (SI) 
be  carried  out  on  a  pre-planned  basis  with  a  gradual 
replacement  and/or  modification  of  measurement- 
sensitive  resources; 

6.  conversion  costs  will  generally  be  borne  by  the 
responsibility  centre  incurring  them; 

7.  conversion  will  be  accomplished  by  means  of 
existing  administrative  structures,  and  there  will 
be  only  a  minimum  number  of  short-term  special 
purpose  assignments  associated  with  the  change  to 
SI. 


EXPLICATION  OF  THE  METRICATION  POLICY 

1  ...  that  SI  units  become  the  principal  system  of 

measurement  in  the  curriculum  of  the  schools 
in  the  province; 

1.1  As  part  of  a  world-wide  movement  to  stand- 
ardize commonly  used  elements  of  trade, 
Canada  has  committed  itself  to  the  use  of  SI 
units  by  the  early  1980's.  It  is  already  evident 
that  many  sections  of  our  society  which  use 
measures  will  be  predominantly  metric  before 
1980. 

It  has  become  imperative  that  the  school  curric- 
ulum prepare  students  to  cope  with  metric 
measures  in  all  facets  of  their  life.  In  addition 
many  students  will  requirea  detailed  knowledge 
•of  more  specilized  units  used  in  specific  career 
fields. 

1 .2  Some  imperial  units  will  be  in  use  for  some  time; 
therefore   as   teachers   introduce   SI   they  are 


13 


2.1 


2.2 


2.3 


2.4 


3.1 


expected  to  retain  selected  reference  to  imperial 
units.  This  teaching  of  specific  imperial  units 
should  be  related  only  to  those  that  are  relevant 
to  student  needs  and  should  be  kept  to  a 
minimum.  Mathematical  conversions  from  one 
system  to  the  other  are  to  be  avoided  wherever 
possible. 

Resource  materials  for  the  classroom  should 
use  SI  units  as  the  principal  measuring  system 
with  only  such  references  to  the  imperial  or 
"old"  metric  systems  as  are  unavoidable. 

.  .  .  that  the  change  to  the  use  of  SI  units  in 
schools  be  such  that  the  instructional  programs 
are  predominantly  metric  by  June,  1978. 

In  a  predominantly  metric  program  the  student, 
depending  upon  age  and  ability,  is  familiar  with 
the  appropriate  metric  units  of  length,  area, 
volume,  mass  and  temperature,  and  uses  these 
units  in  school  for  making  and  expressing 
measurements  in  all  areas  of  the  curriculum 

The  date  (June,  1978)  is  a  general  target  by 
which  it  is  expected  that  curriculum  guides  and 
programs  of  studies  and  the  various  acts  and 
regulations  will  have  been  changed  to  reflect 
the  new  measurement  language.  Most  schools 
will  have  begun  the  transition  of  theirclassroom 
programs  by  June,  1978;  indeed  many  schools 
will  have  completed  the  change  before  this  date. 

It  is  entirely  possible  that  some  of  the  high 
school  technical  and  vocational  programs  will 
have  a  need  to  continue  teaching  the  use  of 
imperial  units.  It  may  take  a  specific  techno- 
logical area  some  considerable  time  to  make  the 
change,  especially  one  that  uses  machinery 
with  a  long  working  life. 

The  correct  usage  of  the  SI  units  will  bedirected 
by  the  Metric  Practice  Guide  (CSA  Z234.1  - 
1973)  or  the  Metric  Style  Guide  (Council  of 
Ministers  of  Education,  Canada).  A  copy  of  the 
Metric  Style  Guide  has  been  made  available 
to  each  teacher  (in  English  or  French). 

.  .  .  that  changes  in  the  curriculum  of  individual 
schools  proceed  in  concert  with  corresponding 
changes  in  industry  and  commerce. 

The  Canadian  Metric  Commission  under  the 
federal  Ministry  of  Industry,  Trade  and 
Commerce  has  been  coordinating  the  change  to 
metrics  since  1970.  Timelines  and  metrication 
dates  have  been  established  for  many  sectors 
of  the  economy.  Educators  should  keep  them- 
selves   informed    as   to   progress   in   both   the 
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technical  areas  in  which  they  may  be  teaching 
and  the  activities  occurring  in  the  community. 

The  Department  of  Education  will  attempt  to 
keep  schools  informed  regarding  progress  in  the 
use  of  metric  units. 

.  .  .  that  selected  consultative  and  mservice 
resources  be  made  available  to  teachers  for 
professional  preparation  in  the  integration  of  SI 
units  in  their  instructional  programs. 

Achieving  metric  conversion  by  the  target  date 
is  dependent  upon  many  factors,  not  the  least 
of  which  is  the  whole-hearted  cooperation  by 
educators  in  carrying  out  their  assigned  roles. 
In  preparing  teachers  and  administrators  to 
better  cope  with  the  changes,  the  Department 
of  Education  will  provide  consultative  and 
mservice  resources  through  the  Regional 
Offices  in  Grande  Prairie,  Edmonton,  Red  Deer, 
Calgary  and  Lethbridge. 

The  staff  of  a  school  should  plan  co-operatively 
to  bring  a  unified  approach  to  the  teaching  and 
use  of  measurement.  Metrication  goes  beyond 
the  formal  content  of  the  curriculum.  The 
changeover  with  its  many  implications  will 
affect  everyone  associated  with  the  process  of 
education. 

Since  measurement  is  an  activity  related 
process,  it  follows  that  individuals  —  teachers 
as  well  as  students  —  learn  the  metric  units 
while  measuring.  That  is,  some  degree  of  active 
involvement  in  measuring  or  in  using  the  units 
that  one  is  learning. 

Very  few  people  will  have  to  know  the  entire 
metric  system.  That  is,  when  presenting  SI,  one 
should  only  attempt  to  deal  with  that  part  of  the 
system  which  is  necessary  for  the  task  at  hand. 

.  .  .  that  conversion  of  school  programs  to  SI  be 
carried  out  on  a  pre-planned  basis  with  a 
gradual  replacement  and/or  modification  of 
measurement -sensitive  resources. 

Most  measurement-sensitive  devices  will  have 
to  be  replaced  over  the  next  few  years.  Items 


ranging  from  inexpensive  rulers  to  costly  metal 
lathes  will  have  to  be  either  replaced  or 
modified.  Exactly  when  and  how  much  modi- 
fication versus  replacement  occurs  depends 
upon  the  economics.  For  a  machine  that  is  near 
the  end  of  its  useful  life,  any  modifications  will 
have  to  be  minimal.  For  a  nearly  new  machine 
a  scale  replacement  or  recalibration  may  be  the 
best  course  of  action.  In  any  event,  common 
sense  must  prevail. 

5.2  Any  new  acquisitions  of  machines  or  tools 
should  be  those  with  metric  capabilities.  In 
spite  of  the  best  planning  and  careful  budgeting, 
there  is  bound  to  be  some  frustration  as 
suppliers  fail  to  deliver  as  promised  and  as 
people  do  not  respond  as  predicted. 

6  ...  that  conversion  costs  will  generally  be  borne 

by  the  responsibility  centre  incurring  them. 

6.1  The  term  "responsibility  centre"  is  meant  to 
refer  to  those  parts  of  the  administrative  struc- 
ture which  are  responsible  for  budgeting  and 
purchasing  services,  materials,  and  equipment 
for  schools. 

6  2         By  placing  responsibility  for  costs  as  close  as 

possible  to  the  actual  use  of  goods  or  services, 
it  is  hoped  that  there  will  be  a  greater  account- 
ability in  the  changing  over  to  metrics. 

6.3  Implicit  in  this  policy  is  the  idea  that  those 
exercising  responsibility  will  do  so  with 
restraint. 

7  ...  that  conversion  will  be  accomplished  by 
means  of  existing  administrative  structures,  and 
there  will  only  be  a  minimum  number  of  short- 
term  special-purpose  assignments  associated 
with  the  change  to  SI 

7.1  In  other  words,  as  far  as  is  possible,  there  will  be 
only  temporary  positions  associated  with  metri- 
cation. In  addition,  administrative costsaretobe 
kept  as  low  as  possible,  with  the  additional 
work  load  being  handled  on  a  contract  or  short- 
term  assignment  basis.  In  this  way,  it  is  hoped 
that  the  money  spent  on  metrication  will  have 
maximum  effect  on  the  classroom. 


APPENDIX   B 


Strategies    of    Problem   Solving 

In  the  teaching/learning  of  problem  solving,  an  instructional 
approach  should  be  used  which  helps  students  learn  and  choose 
procedures  for  solving  problems.   These  procedures  are  easy  to 
state  and  recognize,  but  they  are    often  guite  elusive  when  teaching. 
Difficulty  freguently  exists  when  teaching  problem  solving  because, 
unlike  the  teaching  of  computational  skills  or  concepts,  there  is 
no  specific  content  involved.   In  problem  solving,  an  individually 
acquired  set  of  processes  is  brought  to  bear  on  a  situation  that 
confronts  the  individual. 

There  are   generally  four  procedures  (steps)  which  appear 
inherent  in  problem  solving.   These  procedures,  their  descriptions 
and  associated  strategies  have  been  compiled  and  adapted  from  a 
variety  of  sources  and  authors  (George  Polya,  J.F.  LeBlanc,  Ohio 
Department  of  Education,  Math  Resource  Project,  I960,  NCTM  Yearbook) 
and  are  listed  below: 


STEPS  IN  PROBLEM  SOLVING 

1 )   UNDERSTAND  THE  PROBLEM 

What  is  the  problem?   What  are    you  trying  to  find?   What  is 
happening?   What  are   you  asked  to  do? 

Suggested  St rateg  ies : 

-  Paraphrase  the  problem  or  guestion   (Restate  the  problem  in 
your  own  words  to  internalize  what  the  problem  entails.) 

-  Identify  wanted,  given  and  needed  information   (Helps 
students  focus  on  what  is  yet  to  be  determined  from  problem 
statement  as  well  as  listing  information  so  that  they  may 
better  be  able  to  discover  a  relationship  between  what  is 
known  and  what  is  reguired.) 

-  Make  a  drawing   (May  help  to  depict  the  information  of  a 
problem,  especially  situations  involving  geometric  ideas.) 

-  Act  i  t  out   (Helps  to  picture  how  the  problem  actions  occur 
and  how  they  are    related  thereby  giving  a  better  understanding 
of  the  probl em, ) 

-  Check  for  hidden  assumptions   (What  precisely  does  the 
problem  say  or  not  say?   Are  you  assuming  something  that 
may  not  be  implied?   Beware  of  mistaken  inferences.) 
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2 )   DEVISE  A  PLAN  TO  SOLVE  THE  PROBLEM 

What  operations  should  you  use?   What  do  you  need  to  do  to  solve 
the  problem?   How  can  you  obtain  more  information  or  data  to 
seek  the  solution? 

Suggested  Strategies: 

-  Solve  a  simpler  (or  similar)  problem   (Momentarily  set 
aside  the  original  problem  to  work  on  a  simpler  or  similar 
case.   Hopefully  the  relationship  of  the  simpler  problem 
will  point  to  the  solution  for  the  original  problem.) 

-  Construct  a  table   (Organizing  data  in  tabular  form  makes  it 
easier  to  establish  patterns  and  to  identify  information  which 
is  missing.) 

-  Look  for  a  pattern  or  trend   (Does  a  pattern  continue  or  exist? 
In  connection  with  the  use  of  a  table,  graph,  etc.,  patterns 

or  trends  may  be  more  apparent.) 

-  Solve  part  of  the  problem   (Sometimes  a  series  of  actions 
each  dependent  upon  the  preceding  one,  is  required  to 
reach  a  solution.   Similarly  it  may  be  that  certain  initial 
actions  will  either  produce  a  solution  or  uncover  additional 
information  to  simplify  the  task  of  solving  the  problem.) 

-  Make  a  graph  or  numberline  (May  help  organize  information 
in  such  a  way  that  it  makes  the  relationship  between  given 
information  and  desired  solution  more  apparent.) 

-  Make  a  diagram  or  model   (When  using  the  model  strategy 
attempt  to  select  objects  or  actions  to  model  those  from 
the  actual  problem  that  represents  the  situation  accurately 
and  enables  you  to  relate  the  simplified  problem  to  the 
actual  problem.   May  be  used  in  connection  with,  or  in  place 
of  other  similar  strategies,  i.e.,  acting  out  the  problem.) 

-  Guess  and  check   (Guessing  for  a  solution  should  not  be 
associated  with  aimless  casting  about  for  an  answer.   The 
key  element  to  this  strategy  is  the  "and  check"  when  the 
problem  solver  checks  his  guesses  against  the  problem 
conditions  to  determine  how  to  improve  his  guess.   This 
process  is  repeated  until  the  answer  appears  reasonable. 
An  advantage  of  this  "guess  and  check"  strategy  is  that  it 
gets  the  individual  involved  in  finding  a  solution  by 
establishing  a  starting  point  from  which  he  can  progress. 
Used  constructively  with  a  table  or  graph  this  strategy  may 
be  a  val uable  tool , ) 
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-  Work  backwards   (Frequently,  problems  are    posed  in  which 
the  final  conditions  of  an  action  are   given  and  a  condition 
is  asked  for  which  occurred  earlier  or  which  caused  the 
final  outcome.   Under  these  circumstances  working  backwards 
may  be  valuable.) 

-  Change  your  point  of  view   (Some  problems  require  a 
different  point  of  view  to  be  taken.   Often  one  tends  to 
have  a  "mind  set"  or  certain  perspective  of  the  problem 
which  creates  a  difficulty  in  discovering  a  solution. 
Frequently,  if  the  first  plan  adopted  is  not  successful, 
the  tendency  is  to  return  to  the  same  point  of  view  and 
adopt  a  new  plan.   This  may  be  productive,  but  might  also 
result  in  continuous  failure  to  obtain  a  solution. 
Attempt  to  discard  previous  notions  of  the  problem  and  try 
to  redefine  the  problem  in  a  completely  different  way.) 

-  Write  an  open  sentence  or  equation   (Often  in  conjunction 
with  other  strategies  -  using  a  table,  diagram,  etc.,  one 
selects  appropriate  notation  and  attempts  to  represent  a 
relationship  between  given  and  sought  information  in  an 
open  sentence. ) 


3.   CARRY  OUT  THE  PLAN 

For  some  students  the  strategy/strategies  selected  may  not 
lend  i tsel f /themsel ves  to  a  solution.   If  the  plan  does  not 
work,  the  problem  solver  should  revise  the  plan,  review  step  1, 
and/or  try  another  plan  or  combination  of  plans  from  step  2. 


k.       LOOK  BACK  AT  THE  STEPS  TAKEN   (Consolidating  Gains) 

Is  the  result  reasonaole  and  correct?   Is  there  another 
method  of  solution?   Is  there  another  solution?   Is  obtaining 
the  answer  the  end  of  the  problem? 

-  Genera  1 i  ze   (Obtaining  an  answer  is  not  necessarily  the  end 
of  a  problem.   Re-examination  of  the  problem,  the  result 
and  the  way  it  was  obtained  will  frequently  generate  insights 
far  more  significant  than  the  answer  to  the  specific  situation 
It  may  enable  the  student  to  solve  whole  classes  of  similar 
and  even  more  difficult  problems.) 
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-  Check  the  solution   (The  very  length  of  a  problem  or  the 
fact  that  symbolic  notation  is  used  may  tend  to  make  one 
lose  sight  of  the  original  problem.   Does  the  answer 
appear  reasonable,  does  it  satisfy  all  the  problem 

requ  i  rements?) 

-  Find  another  way  to  solve  it   (Can  you  find  a  better  way  to 
confront  and  deal  with  the  problem?   The  goal  of  problem 
solving  is  to  study  the  processes  that  lead  to  solutions 

to  problems.   Once  a  solution  is  discovered,  search  the 
problem  for  further  insights  and  unsuspected  ideas  and 
rel at  i  onsh  i  ps . ) 

-  Find  another  solution   (Students  tend  to  approach  many 
problem  situations  with  the  expectation  of  only  one 
correct  solution.   In  many  practical,  daily  life  situations 
there  may  be  many  answers  that  are  correct  and  acceptable.) 

-  Study  the  solution  process   (Studying  the  process  of 
solution  makes  the  activity  of  problem  solving  more  than 
answer-getting  and  can  expand  an  individual  problem  into 
a  meaningful  total  view  of  a  family  of  related  problems. 


It  must  be  noted  that  the  four  steps  of  the  above  model  are 
not  necessarily  discreet.   For  example,  one  may  move  without 
notice  into  Step  2  while  attempting  to  generate  more  information 
to  understand  the  problem  better. 

If  the  ^-step  model  is  used,  the  key  is  to  select  an 
appropriate  strategy  or  strategies  to  help  answer  the  questions 
suggested  by  each  step.   The  strategies  listed,  and  those  devised 
by  students  will  hopefully  alter  the  problem  information,  organize 
it,  expand  it,  and  make  it  more  easily  understood.   Strategies 
then  may  be  thought  of  as  the  tools  of  problem  solving  and  the 
^4-step  model,  the  blueprint. 
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Recommendations  for  School  Mathematics  of  the  19  80s 

THE  NATIONAL  COUNCIL  OF  TEACHERS  OF  MATHEMATICS 

The  National  Council  of  Teachers  of  Mathematics  recommends  that  - 

1„   problem  solving  be  the  focus  of  school  mathematics  in  the 
1980's; 

2.  basic  skills  in  mathematics  be  defined  to  encompass  more 
than  computational  facility; 

3.  mathematics  programs  take  full  advantage  of  the  power  of 
calculators  and  computers  at  all  grade  levels; 

k.      stringent  standards  of  both  effectiveness  and  efficiency  be 
applied  to  the  teaching  of  mathematics; 

5.  the  success  of  mathematics  programs  and  student  learning 

be  evaluated  by  a  wider  range  of  measures  than  conventional 
test  i  ng; 

6.  more  mathematics  study  be  reguired  for  all  students  and  a 
flexible  curriculum  with  a  greater  range  of  options  be 
designed  to  accommodate  the  diverse  needs  of  the  student 
populat  ion; 

7.  mathematics  teachers  demand  of  themselves  and  their 
colleagues  a  high  level  of  professionalism; 

8.  public  support  for  mathematics  instruction  be  raised  to  a 
level  commensurate  with  the  importance  of  mathematical 
understanding  to  individuals  and  society. 
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